Extract of flavonoids from plant parts and callus tissues of Glinus lotoides (molluginaceae) and Psoralea odorata (fabaceae) were screened against microbes' viz., Bacillus cerus, Escherchia coli, Salmonella typhimurium, Staphylococcus aureus and Candida albicans adopting disc diffusion method. Results were compared with the zone of inhibition produced by commercially available standard antibiotics. Maximum activity was observed in flavonoid of callus tissue as compared to plant parts of both plant species.
Introduction
Glinus lotoides (molluginaceae) are frequently present in western Rajasthan and Psoralea odorata (fabaceae) is generally found in nearby wet area. Flavonoids are a group of natural compounds known to have various pharmacological properties such as antioxidative, anti-inflammatory and diuretic [1, 11] . One of the well known actions of flavonoids is antimicrobial activity. Many researcher investigated antimicrobial activity of plants of arid and semi arid zone [4, 16, 18] . Anti microbial activity of flavonoids against Grampositive, Gram-negative bacteria and fungal pathogen have also worked out from different plant species [1, 6, 14] . Tissue cultures have also been screened for their antimicrobial substances [3, 5, 9, 10, 17, 20] . The present work deals with the screening of flavonoid fractions, extracted from plant parts and callus tissues of G. lotoides and P. odorata for antimicrobial activity against Bacillus cerus, Escherichia coli, Salmonella typhimurium, Staphylococcus aureus and Candida albicans.
Materials and methods

Tissue culture
Nodal segments of G. lotoides and P. odorata were surface sterilized with 70% ethanol. These were sterilized for 2-3 min in 0.1% HgCl 2 solutions, rinsed with sterile distilled water under laminar air flow. Nodal segments of all the three plants were cut into small pieces and aseptically placed on MS medium (Murashige and Skoog, 1962) supplemented with 3 mg/l BAP + .5 mg/l 2, 4-D for G. lotoides and 4 mg/L BAP+1 mg/L 2, 4-D for P. odorata. All the media used throughout this study were supplemented with 3% sucrose and 0.7% agar. The pH was adjusted to 5.80 0.02 with 1N NaOH or .1N Hcl before autoclaving at 121 0 C and 15 lb psi for 20 min. The plant parts and eight weeks old callus tissue (maximum growth index) of both plant species were used in antimicrobial screening.
Preparation of flavonoid extract
The dried powered plant part (root, shoot, fruit) and callus tissue were separately soxhlet extracted [19] in 80% ethanol for 24 hours. Each of the extract was concentrated and reextracted with petroleum ether (fraction I), ethyl ether (fraction II) and ethyl acetate (fraction III) is succession. Ether extract was rejected due to its being rich in fatty substance. The ethyl ether fraction was analyzed for free flavonoids while the ethyl acetate fraction was hydrolyzed to cleave glycosides by refluxing with 7% H 2 SO 4 for 2 hours. The mixture was filtered the filtrate extracted with ethyl acetate, neutralized with 5% NaOH, then dried in vacuo and analyzed for bound flavonoid fractions were used for antimicrobial activity against bacteria and fungus.
CODEN (USA): IJPB07
ISSN: 2320-9267
Indian Journal of Pharmaceutical and Biological Research (IJPBR)
Journal homepage: www.ijpbr.in
Test microorganisms
The 
The reference antimicrobial discs
The antibiotics known to be effective against each of the test microorganisms in their established doses were used as reference for comparison of the antimicrobial activity of the test samples. These were Streptomycin (20mcg units) for S. aureus and B. cerus, Ampicillin (10 mcg units) for S. typhi and E coli and Fluconazole for C. albicans.
Testing for antimicrobial activity
Petri plates were rinsed with the sterile distilled water, dried, wrapped in tin foils and sterilized in an oven at 100 0 C for 18 hrs. Each of the sterilized Petri plates was then preceded with 10 ml of growth medium [10] , 4.0ml of the inoculums in case of bacteria (S. aureus, B.cerus, S.typhi and E.coli) and 6.5 ml of the inoculums in case of C. albicans. Each of the mixture was thoroughly shaken to ensure uniform distribution of the inoculums. Experiment was carried out in five replicates. Paper discs measuring 6mm diameter which absorb about 0.1 ml of the test samples (Isolates) were employed for the screening purpose. Thus each of the tests Petri plate contained paper discs of the reference antibiotic(s) of desired dose and paper discs of isolated compounds. Petri plates containing the paper discs (6mm) diameter (dipped in ethyl ether and 50% ethanol) were run as controls. All the test and control Petri plates were kept at 5 0 C for 40-45 minutes so as to allow the diffusion of the substances and then were incubated at 35-37 0 C for 18 hrs. The inhibition zones formed by the test samples were measured and compared with those of the standard reference antibiotic discs(s) as given below: ℎ ℎ ℎ
Result and Discussion
The explants first showed swellings at cut end within 4-5 days of inoculation and after one week the swollen portion bursted out to release undifferentiated callus tissue of G. lotoides and P. odorata were greenish brown, white in color, respectively and all tissue were found fragile in nature. The growth index of these tissue showed gradual increase up to a period of eight weeks after which it showed a decline in ten weeks old tissue. It was observed that the tissues became brown after a period of eight weeks, which may be due to the accumulation of secondary products in the tissues. The antimicrobial activities of 24 extracts obtained from root, shoot, fruit and callus biomass in both plant species against four bacteria and one fungal species, measured by the diameter of the zone of inhibition by using the disc agar diffusion assay, are shown in table-1. P. odorata showed poor antimicrobial activity as compared to G. lotoides. However, P. odorata free flavonoid fraction of fruit exhibited maximum activity against S. aureus (AI = 0.70), while minimum activity showed by bound flavonoid fraction of callus extract of same plant species (AI = 0.30).
Fee flavonoid fraction of shoot extract and bound flavonoid fraction of both fruit and callus of G. lotoides and bound flavonoids fraction of root, fruit and callus tissues as well as free flavonoids fraction of P. odorata shows activity against Bacillus cerus. S. typhimurium shows activity against bound flavonoid fraction of root, free and bound flavonoids fraction of fruit of G. lotoides and bound flavonoid fractions of fruit P. odarata. The investigations shows that S. typhimurium highly active with G. lotoides as compare to P. odorata on the other hand S. auvens activit against bound flavonoid fraction of root and callus tissue with free flavonoid fraction with shoot of G. lotoides and in P. odorata free flavonoid fraction shows activity against shoot and fruit. E. coli was inhibited by G. lotoides only P. odorata did not shows any activity with against E. coli. Both plant species shows highly activity against fungal pathogen C. albicans. The bound fraction of callus of G. lotoides showed maximum (AI = 0.69) as compare to P. odorata callus tissues. It has been observed that antimicrobial activity of flavonoid fractions of both plant species is not shows equal activity against microorganisms used in the present investigation. 
Conclusion
The present investigation revealed that the studied plants are potentially a good source of antimicrobial agents and validated their traditional medicinal use and as a source for natural antibacterial that can serve as an alternative to more expensive conventional medicines and a basis for further pharmacological evaluation.
